Receptor reserve analysis of the human alpha(2C)-adrenoceptor using.
Here we determine for norepinephrine, (5-bromo-6-(2-imidazolin-2-ylamino)quinoxaline) (UK14,304), 5,6,7,8-tetrahydro-6-(2-propenyl)-4H-thiazolo[4,5-d]azepin-2-amine dihydrochloride (BHT-920), (2-[3-hydroxy-2,6-dimethyl-4-t-butylbenzyl]-2-imidazoline) (oxymetazoline), and ((R)-3-Hydroxy-alpha-[(methylamino)methyl]-benzenemethanol hydrochloride) (phenylephrine), affinities using a radiolabeled agonist and antagonist, and potency and efficacy values in membrane [(35)S]guanosine-5'-O-(3-thiotriphosphate) ([(35)S]GTP gamma S) binding and cAMP cellular inhibition assays, in Chinese hamster ovary cells (CHO-K1) expressing the human alpha(2c)-adrenoceptor. These cells express a high ratio of receptor to G-protein because each agonist, but not several antagonists, displaced [(3)H]UK14,304 with higher affinity than [(3)H]rauwolscine. The rank order of potency of high affinity K(i) and EC(50) in both functional assays was norepinephrine > or =UK14,304>BHT-920>oxymetazoline>phenylephrine. The receptor reserve of G-protein activation and cAMP responses was measured with the irreversible antagonist, benextramine; K(A) values of norepinephrine or UK14,304 were similar (289, 271 or 150, 163 nM, respectively). A 20-fold greater receptor occupancy was required for agonist-induced half-maximal [(35)S]GTP gamma S binding compared to cAMP inhibition, indicating significant signal amplification in cells. Therefore, the G-protein activation assay is better at distinguishing full and partial agonists.